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National guidelines recommend observation for spontaneous passage of an ingested battery if the
battery moves beyond the stomach in an asymptomatic child. We present a case of an asymptomatic
child who presented with a button battery impacted in a Meckel’s diverticulum causing perforation. We
review national guidelines and suggest earlier consideration for intervention such as endoscopy or
laparoscopy in children 2 years of age or younger, even if asymptomatic, in cases where there is a battery
that fails to pass within 1 week.
 2013 Elsevier Inc. Open access under CC BY-NC-ND license. Button batteries lodged in the esophagus mandate immediate
removal. However, if an ingested battery moves beyond the stom-
ach in an asymptomatic child, national guidelines recommend
observation for spontaneous passage of the battery [1]. We present
a case of an asymptomatic child who presented with a button
battery impacted in a Meckel’s diverticulum causing perforation.
We review current guidelines in this context and suggest new
modiﬁcations for evaluation and treatment of younger children.
1. Case report
The patient is a 2 year old male who presented with abdominal
pain and fecal impaction. Unfortunately, due to the patient’s age a
detailed description of the abdominal painwas not forthcoming. He
woke screaming that his belly hurt and pointed to his right lower
quadrant. Prior to this presentation, his bowel movements were
regular. He defecated, on average, four times a day, and his stools
were soft in consistency. He did not cry in pain or strainwith bowel
movements. There was no blood in the stool and no history of
melena. However, on the morning of his presentation he had twoes, Mary Bridge Children’s
3-SUR, 311 South L Street,
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icio.escobar@multicare.org
-NC-ND license. small, hard, pellet-like stools with no relief of pain. Initial abdom-
inal radiograph also revealed an ingested metallic foreign body
(Fig. 1). The patient’s mother gave a history of the patient possibly
ingesting a coin. The patient was admitted for fecal disimpaction
with serial enemas and GoLytely (polyethylene glycol electrolyte
lavage solution). This regimen resulted in a complete resolution of
symptoms. The pediatric surgical service was consulted at that time
and recommended observation for spontaneous passage of the
presumed coin.
He was seen as an outpatient a week later by pediatric gastro-
enterology. Imaging at that time revealed the foreign body had not
moved, and the appearance was suggestive of a button battery or
even possibly two magnets (Fig. 2). The patient’s mother then came
to realize that the foreign body may have been a button battery
which she had taken away from him the week prior. The patient
underwent an unsuccessful colonoscopy for attempted retrieval of
the battery. At this time, pediatric surgery was once again con-
sulted. On examination immediately following the colonoscopy, the
patient was mildly tender in the lower abdomenwith no peritoneal
signs. National Battery Ingestion Hotline Battery Ingestion Triage and
Treatment Guidelines were reviewed which recommended obser-
vation since the foreign body had passed through the esophagus of
an asymptomatic patient who was less than 6 years old [1]. How-
ever, given the stagnant appearance of the foreign body, and the
fact that the battery was not discovered in the colon, the decision
was made to explore the patient.
Fig. 1. Abdominal radiograph revealing constipation and metallic foreign body. A
possible ingested button battery was not considered at this point by the pediatric
surgeon. Fig. 2. Abdominal radiograph revealing metallic foreign body with a double-rim
suggestive of a button battery.
M.A. Escobar Jr. et al. / J Ped Surg Case Reports 1 (2013) 132e135 133He was taken for diagnostic laparoscopy, but was converted to
laparotomy when a large phlegmon was encountered. The phleg-
mon was explored, and fragments of necrotic tissue with acid
staining of the surrounding bowel were found. He was discovered
to have a ruptured Meckel’s diverticulum with a corroded button
battery sitting within it (Fig. 3). There was gross contamination and
involvement of the adjacent small bowel (Fig. 4). The National
Battery Ingestion Hotline (NBIH)maintained by the National Capital
Poison Center was contacted at 202-625-3333 for assistance in
management of the battery and to notify them of our intraoperative
ﬁndings. The battery required no special handling. A segmental
intestinal resection and primary anastomosis was performed, and
the appendix was removed. Postoperatively, the patient quickly
advanced his diet and was discharged in stable condition. On the
sixth postoperative day, he returned with a wound infection that
required drainage and readmission. He has subsequently done well.Fig. 3. Button battery found within perforated Meckel’s diverticulum.2. Discussion
According to the national guidelines [1], if a patient twelve or
younger presents with suspected battery ingestion then immediate
radiographs are needed. If the foreign object is found in the
esophagus, then immediate removal is necessary due to a battery’s
ability to cause substantial burns within 2 h of being ingested. If the
foreign object has moved beyond the esophagus, it only needs to be
removed immediately if a magnet was also ingested; the patient
develops symptoms of battery ingestion; or a battery larger than
15 mm remains in the stomach of a child under the age of six for
more than 4 days. If none of these previous criteria are met, and no
clinical indication of signiﬁcant gastrointestinal injury is evident,
the national guidelines suggest allowing the battery to pass and toconﬁrm passage by checking stool or a follow up radiograph
(Table 1) if passage is not conﬁrmed in 10e14 days. No clear
guidelines are given beyond this timeframe. In a review of 31 cases
of button battery ingestion in Greece [2], it was noted that in 87% of
cases, the battery was eliminated in the stool by the sixth day after
ingestion.
We present a patient with an unusual ﬁnding following inges-
tion of a button battery, namely a perforation of a Meckel’s diver-
ticulum from the impacted battery. There are ﬁve additional
Fig. 4. DeBakey forceps point to the Meckel’s diverticulum. Fragments of necrotic
tissue with acid staining of the surrounding bowel is shown.
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years old) [3e6]. Of note, all patients reported presented with
abdominal pain and vomiting following known battery ingestion.
AMeckel’s diverticulum is themost common congenital anomaly of
the gastrointestinal tract and is found in 1.2%e3% of the population.Table 1
Management of button batteries that have passed beyond the esophagus and no
clinical indication of signiﬁcant gastrointestinal injury as noted on the Battery
Ingestion Triage and Treatment Guidelinesweb site for patients’ 12 years old [1]. The
table is adapted from these guidelines.
 Allow batteries to pass spontaneously if they have passed beyond the
esophagus and no clinical indication of signiﬁcant gastrointestinal injury
is evident.
 Conﬁrm battery passage by inspecting stools.
 Consider repeat radiographs to conﬁrm passage if passage not observed
in 10e14 days.
 Conﬁrming passage may avoid urgent diagnostic intervention for minor
symptoms developing later.
 Retrieve batteries, endoscopically if possible, from the stomach or beyond if:
a. A magnet was also ingested
b. The patient develops signs or symptoms that are likely related to the
battery ingestion, or
c. A large battery (15 mm diameter), ingested by a child younger than
6 years, remains in the stomach for 4 days or longer. If battery diameter
is unknown, estimate if from the x-ray, factoring out magniﬁcation
(which tends to overestimate battery diameter).
d. For batteries beyond the reach of the endoscope, surgical battery
removal may be required in the unusual patients with evidence of:
i. occult or visible bleeding
ii. abdominal pain
iii. profoundly decreased appetite
iv. vomiting
v. signs of an acute abdomen
vi. and/or fever
vii. unless these clinical manifestations are clearly unrelated to the
battery.The rule of 2s is often cited with regard to the diverticulum: 2 types
of heterotopic mucosa, 2 feet from the ileocecal valve, 2 inches long,
2 inches in diameter, usually discovered before 2 years of age, 2
times as common in males (when symptomatic), found in 2% of the
population [7]. Furthermore, a case of gastric perforation has been
reported in an infant, calling into question the timeframe recom-
mended by the NBIH in small children [8].
Our patient was asymptomatic. The pediatric surgeon did not
consider battery ingestion at the initial evaluation. The delayed
realization the foreign body was possibly a button battery, and the
complete lack of movement of it on serial abdominal ﬁlms
prompted the gastroenterology service to attempt endoscopic
removal. Interestingly, the patient did undergo laxative therapy
when the symptoms were initially thought to be related to fecal
impaction. This is clearly contraindicated according to the Battery
Ingestion Triage and Treatment Guidelines: Laxatives (ineffective) or
polyethylene glycol electrolyte solution (unproven effectiveness and
unknown if solution enhances electrolysis) [1]. Given the fact that the
button battery was not found in the colon after 1 week of obser-
vation, and the fact that there was no movement on serial ﬁlms,
even though the patient was asymptomatic, the decision was made
to operate against the advice of national guidelines.
The intraoperative ﬁndings of intestinal perforation and corro-
sive contamination clearly vindicate this decision. The patient was
at high risk for sepsis. The representative that was contacted during
the operation from the National Battery Ingestion Hotline was
concerned about our ﬁndings and passed the information to the on-
call toxicologist. This case highlights some considerations for
younger children: namely, the existence of rare, but real, congenital
anomalies that may impact national guidelines and healthcare
decision making.
3. Conclusion
We suggest earlier consideration for intervention such as
endoscopy or laparoscopy in children 2 years of age or younger,
even if asymptomatic, in cases where there is a battery that fails to
pass within 1 week. Most button batteries should pass spontane-
ously by then. More urgent diagnostic evaluation is recommended
in cases where a congenital anomaly such as a Meckel’s diverti-
culum is suggested by exam or imaging. Finally we reiterate the
Battery Ingestion Triage and Treatment Guidelines recommendation.
Suspect a battery ingestion in every presumed coin or other
foreign body ingestion. Carefully observe for the battery’s double-
rim or halo-effect on AP radiograph or step off on the lateral view.
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